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&RPSLODWLRQRIDQ$UDELF&KLOGUHQ¶V&RUSXV 
/DWLID$O6XODLWL1RRUKDQ$EEDV&ODLUH%ULHUOH\(ULF$WZHOO$\PDQ$OJKDPGL 
8QLYHUVLW\RI/HHGV 
6FKRRORI&RPSXWLQJ8QLYHUVLW\RI/HHGV/6-78. 
(PDLOOVXODLWL#KRWPDLOFRPQRRUKDQDEEDV#\DKRRFRXN&%ULHUOH\#OHHGVDFXN(6$WZHOO#OHHGVDFXN
VFDDD#OHHGVDFXN 
$EVWUDFW 
,QVSLUHGE\WKH2[IRUG&KLOGUHQ
V&RUSXVZHKDYHGHYHORSHGDSURWRW\SHFRUSXVRI$UDELFWH[WVZULWWHQDQGRUVHOHFWHGIRUFKLOGUHQ
2XU$UDELF&KLOGUHQ
V&RUSXVRIGRFXPHQWVDQGQHDUO\PLOOLRQZRUGVKDVEHHQFROOHFWHGPDQXDOO\IURPWKHZHEGXULQJD
PRQWKSURMHFW,WLVRIKLJKTXDOLW\DQGFRQWDLQVDUDQJHRIGLIIHUHQWFKLOGUHQ
VJHQUHVEDVHGRQVRXUFHVORFDWHGLQFOXGLQJFODVVLFWDOHV
IURP7KH$UDELDQ1LJKWVDQGSRSXODUILFWLRQDOFKDUDFWHUVVXFKDV*RKD:HDQWLFLSDWHWKDWWKHFXUUHQWDQGVXEVHTXHQWYHUVLRQVRIRXU
FRUSXVZLOOOHDGWRLQWHUHVWLQJVWXGLHVLQWH[WFODVVLILFDWLRQODQJXDJHXVHDQGLGHRORJ\LQFKLOGUHQ
VWH[WV 
 
.H\ZRUGV$UDELF&KLOGUHQ
V&RUSXV*HQUH&ODVVLILFDWLRQ 
1. ,QWURGXFWLRQ 
:KHQWKH2[IRUG&KLOGUHQ
V&RUSXV2&&ZDVSXEOLVKHG
LQ  LW ZDV KHUDOGHG DV WKH ILUVW RI LWV NLQG :LOG
.LOJDUULIIDQG7XJZHOO7KHSUHIHUUHGGHILQLWLRQRI
FKLOGUHQ
V OLWHUDWXUH DGRSWHG IRU WKDW FRUSXV LV PDWHULDO
ZULWWHQHVSHFLDOO\IRUFKLOGUHQDQGRUVHOHFWHGIRUFKLOGUHQ
E\ SDUHQWV WHDFKHUV DQG SXEOLVKHUV 9HUVLRQ  RI WKH
2&&FRQWDLQVVRPHPLOOLRQWRNHQVRI(QJOLVKWH[WIRU
 \HDU ROGV RUJDQLVHG LQWR IRXU EDVLF JHQUHV ILFWLRQ
QRQILFWLRQFKLOGUHQ
VRZQZULWLQJDQGXQFODVVLILHGDQG
ZLWKDQHPSKDVLVRQVWFHQWXU\PDWHULDOLELG 
&KLOGUHQ
V FRUSRUD DV GHILQHG DERYH DSSHDU WREH IHZ
DQG IDU EHWZHHQ $ VPDOO FRUSXV RI FKLOGUHQ
V WH[WV IRU
(QJOLVKOHVVWKDQPLOOLRQZRUGVZDVH[WUDFWHGIURPWKH
%ULWLVK1DWLRQDO&RUSXV%1&E\7KRPSVRQDQG6HDOH\
 IRU FRUSXVEDVHG LQVLJKW LQWR WKH GLVWLQJXLVKLQJ
IHDWXUHVRIFKLOGUHQ
VYHUVXVDGXOW ILFWLRQ7KHUH LVDOVRD
FKLOGUHQ
V OLWHUDWXUH VHFWLRQ LQ WKH &RUSXV RI 7UDQVODWHG
)LQQLVK 0DXUDQHQ  ZKHUH WKH PDLQ VRXUFH
ODQJXDJHVDUH(QJOLVKDQG5XVVLDQWKLVKDVEHHQXVHGLQ
VWXGLHV RI WUDQVODWLRQHVH LQ )LQQLVK FKLOGUHQ
V WH[WV
3XXUWLQHQ   )LQDOO\ FKLOGUHQ
V ILFWLRQ LV
LQFOXGHG LQ WKH SDUDOOHO %XOJDULDQ3ROLVK &RUSXV
'LPLWURYDDQG.RVHVND7RV]HZD 
5DWKHUOLNHWKH2&&IRU(QJOLVKWKH$UDELF&KLOGUHQ
V
&RUSXV $&& LQWURGXFHG LQ WKLV SDSHU LV D ILUVW IRU WKH
$UDELFODQJXDJH6XUYH\VRI$UDELFFKLOGUHQ
VOLWHUDWXUHGR
H[LVW 3HUKDSV WKH PRVW FRPSUHKHQVLYH LV $O+DMML
V
%LEOLRJUDSKLFDO*XLGHZKLFKFRYHUVDQHVWLPDWHG
ERRNVSXEOLVKHGIRUFKLOGUHQDFURVVWKH$UDEUHJLRQ
EHWZHHQ  0GDOOHO  $O+D]]D 
RIIHUVDQXSGDWHRQQHZDQGVHOHFWHGSXEOLFDWLRQVZKLFK
JHQXLQHO\UHIOHFWFRQWHPSRUDU\$UDEFXOWXUHDQG3HWHUVRQ
 RIIHUV DQ LQWULJXLQJ VXUYH\ RI $UDELF FKLOGUHQ
V
PDJD]LQHV PRVW QRWDEO\ 0DMLG $ODD (OGLQ $O$UDEL
$OVDJKLUDQG%ROERO 
&RPSLODWLRQ DQG ODWHU DQQRWDWLRQ RI WKH$&& LV DQ
RQJRLQJSURMHFW+RZHYHUYHUVLRQRIWKHFRUSXVZLWK
VRPHZRUGWRNHQVDQGGUDZQH[FOXVLYHO\IURP 
WKH,QWHUQHWDOUHDG\DWWHPSWVWRFODVVLI\DZLGHUUDQJHRI
FKLOGUHQ
VJHQUHVWKDQDQ\RIWKHDERYHGDWDVHWV 
2. :K\&ROOHFWD&RUSXVRI&KLOGUHQ
V/LWHUDWXUH" 
7KH 2&& ZDV SULPDULO\ FRPSLOHG IRU WKH SXUSRVHV RI
OH[LFRJUDSK\ WR LQIRUP FKLOGUHQ
V GLFWLRQDULHV DW 2[IRUG
8QLYHUVLW\3UHVV283$ODUJHFRUSXVZDVQHHGHGWRKHOS
UHILQHKHDGZRUGOLVWVDQGWRLGHQWLI\FROORFDWHVVHQVHVDQG
QDWXUDOO\RFFXUULQJ H[DPSOHV RI WDUJHW WHUPV XVHG LQ
FRQWH[W  :LOG .LOJDUULII DQG 7XJZHOO  &RUSXV
FRPSDULVRQ RI FKLOGUHQ
V YHUVXV DGXOW OLWHUDWXUH ZKHUH D
UHSUHVHQWDWLYH VDPSOH RI WKH ODWWHU ZDV GUDZQ IURP WKH
%1&LQ6NHWFK(QJLQH.LOJDUULIIHWDOHVWDEOLVKHG
WKDW FKLOGUHQ
V GLFWLRQDULHV VKRXOG QRW MXVW EH VLPSOLILHG
YHUVLRQV RI DGXOW GLFWLRQDULHV DQG VKRXOG EH EDVHG RQ
FKLOGUHQ
VFRUSRUDVLQFHWKHVHSURSHUO\UHIOHFWWKHODQJXDJH
DQGFRQWHQWWKDWFKLOGUHQDUHH[SRVHGWR:LOG.LOJDUULII
DQG7XJZHOO 
&ULWLFDO /LQJXLVWLFV RU &ULWLFDO 'LVFRXUVH $QDO\VLV
:RGDNDQG0H\HULVDPDMRUILHOGRIHQTXLU\ZLWK
UHJDUGWRFKLOGUHQ
VOLWHUDWXUH5HVHDUFKHUVDUHLQWHUHVWHGLQ
WKH LQWHUUHODWLRQVKLS RI V\QWD[ UHDGDELOLW\ DQG LGHRORJ\
3XXUWLQHQ  0GDOOHO  6WUDWHJLHV VXFK DV
QRPLQDOLVDWLRQ DQG SDVVLYLVDWLRQ LQ WUDQVODWLRQV RI
FKLOGUHQ
V WH[WV DUH VXEWOH HIIHFWV ZKLFK WHQG WR REVFXUH
DJHQF\DQGKHQFHUHVSRQVLELOLW\3XXUWLQHQ$WWKH
VDPHWLPHWKH\LQWURGXFHOLQJXLVWLFFRPSOH[LW\DQGPD\
GHWUDFWIURPUHDGDELOLW\GHILQHGDVWKHHDVHDQGQDWXUDOQHVV
ZLWK ZKLFK VXFK WH[WV PD\ EH UHDG DORXG E\ FKLOGUHQ
WKHPVHOYHVLELG 
&KLOGUHQ
VWH[WVLQJHQHUDODUHQRWHGIRUWKHLUSHGDJRJLF
DQG GLGDFWLF RYHUWRQHV LELG DQG WKLV SHUWDLQV WR$UDELF
FKLOGUHQ
V OLWHUDWXUHDVZHOO 0GDOOHO%DVHGRQ$O
+DMML
VELEOLRJUDSK\RQHRIWKHPRVWSRSXODUJHQUHV
EHVLGHV RYHUWO\ UHOLJLRXV WH[WV HJ VWRULHV DERXW WKH
3URSKHW
VOLIHDQGWKHOLYHVRIRWKHUSURSKHWVVXFKDV0RVHV
DQG -HVXV LV KLVWRULFDO ILFWLRQ IHDWXULQJ ,VODPLF KHURHV
0GDOOHO7KLV LVFRUURERUDWHG LQD VWXG\RI$UDELF
FKLOGUHQ
V PDJD]LQHV 3HWHUVRQ  ZKHUH FRPLF
FKDUDFWHUVDUHVDLGWRPRGHOWKH
K\EULGLGHQWLW\
RI\RXQJ
$UDEV DV ERWK 0XVOLP DQG PRGHUQ YLD MX[WDSRVLWLRQ RI
,VODPLFDQGFRQVXPHUYDOXHV 
%XLOGLQJ RQ 3XXUWLQHQ
V ZRUN FLWHG DERYH 0GDOOHO
RIIHUVIXUWKHUHYLGHQFHRIWUDQVODWLRQDVDYHKLFOHIRU
HQFXOWXUDWLRQ 6KH QRWHV WKDW ZKLOH 5XVVLDQ DQG &KLQHVH
SXEOLVKHUVVSHFLDOLVHLQWUDQVODWLQJWKHLUFKLOGUHQ
VFODVVLFV
LQWR $UDELF WKHUH DUH IDU IHZHU $UDELF WUDQVODWLRQV RI
PRGHUQ :HVWHUQ OLWHUDWXUH IRU FKLOGUHQ 7KH LQIOX[ RI
WUDQVODWHGERRNVLVDOVRVDLGWREHGHWULPHQWDOWRWKHVSUHDG
RI ORFDO OLWHUDWXUH LQ WKH UHJLRQ LELG +RZHYHU RQ D
SRVLWLYH QRWH $O+D]]D DQG /XFNLQJ  ZHOFRPH
(QJOLVK WUDQVODWLRQV RI KLJKTXDOLW\ FRQWHPSRUDU\ $UDE
FKLOGUHQ
V ILFWLRQ LQ $PHULFDQ FODVVURRPV WR HQFRXUDJH
FXOWXUDOSOXUDOLVP7LWOHVFLWHGLQFOXGH7KH'D\RI$KPHG
V
6HFUHWSOXV6DPLDQGWKH7LPHRIWKH7URXEOHV+HLGHDQG
*LOOLODQGDQGDOVRKLVWRULFDOILFWLRQVXFKDV$
3HGGOHU
V 'UHDP 6KHIHOPDQ  DQG 6DODGGLQ 1REOH
3ULQFHRI,VODP6WDQOH\ 
3. 6RXUFLQJWKH&RUSXV 
7KH ILUVW VWDJH RI GHVLJQLQJ D FRUSXV LV WRGHFLGH RQ WKH
VRXUFHVRI WH[WV6LQFH WKH,QWHUQHW LV ULFK LQ$UDELF WH[WV
DQG HDVLO\ DFFHVVLEOH LW ZDV WKH PDLQ VRXUFH IRU FRUSXV
FROOHFWLRQ 7ZR QDWLYH $UDELF VSHDNHUV RQ WKH WHDP
LGHQWLILHGDURXQGZHEVLWHVIURPZKLFKWRFROOHFWWH[WV
:HEVLWHVWKDWFRQWDLQHGPDLQO\DXGLRDQGYLGHRILOHVZHUH
H[FOXGHG 6FDQQHG 3') ILOHV ZHUH DOVR H[FOXGHG VLQFH
WKHUH LVQR VXIILFLHQWO\DFFXUDWH$UDELF2SWLFDO&KDUDFWHU
5HFRJQLWLRQ2&5V\VWHPIRUWKHORZUHVROXWLRQILOHVZH
FDPHDFURVVDOWKRXJKPRVWRIWKH2&5VDYDLODEOHRQOLQH
FODLP KLJK DFFXUDF\ WHVWV UHYHDO WKDW WKHLU RXWSXW QHHGV
HGLWLQJ$EEDV$WZHOODQG$O6XODLWL 
7KHOLVWRIZHEVLWHVZDVILOWHUHGXVLQJVSHFLILHGFRQWH[W
ZRUGVVXFKDV 
(QJOLVK $UDELF 
$UDELFFKLOGUHQ¶VVWRULHV ǾȈƥǂǟ¾ƢǨǗ¦ǎǐǫ 
$UDELFFKLOGUHQ¶VPDJD]LQHV ǾȈƥǂǟ¾ƢǨǗ¦©Ȑů 
$UDELFFKLOGUHQ¶VSOD\V ǾȈƥǂǟ¾ƢǨǗ¦©ƢȈƷǂǈǷ 
$UDELFFKLOGUHQ¶VVRQJV ǾȈƥǂǟ¾ƢǨǗ¦ƾȈǋƢǻ¦ 
$UDELFFKLOGUHQ¶VEORJ ƨȈƥǂǟ¾ƢǨǗ¢ƨǻÂƾǷ 
$UDELFFKLOGUHQ¶VIRUXPV ƨȈƥǂǟ¾ƢǨǗ¦©ƢȇƾƬǼǷ 
)LJXUH6HDUFKWHUPVXVHGIRUORFDWLQJVRXUFHV 
 
0RVW RI WKH ZHEVLWHV IRXQG ZHUH RQOLQH FKLOGUHQ¶V
PDJD]LQHV FKLOGUHQ¶V ZHEVLWHV IRUXPV ZKLFK LQFOXGH
VPDOO VHFWLRQV IRU FKLOGUHQ¶V VWRULHV DQG EORJV 7KHVH
ZHEVLWHVDUHFUHDWHGE\LQGLYLGXDOVZKRHLWKHULQFOXGHWKHLU
RZQ ZULWLQJ RU FROOHFW VWRULHV ZULWWHQ E\ RWKHUV 8VXDOO\
WKHVHZHEVLWHVFRQWDLQDJRRGVHOHFWLRQRI VWRULHV ZULWWHQ
E\ZHOONQRZQDXWKRUV7KHWH[WVLGHQWLILHGFRYHUDYDULHW\
RI FDWHJRULHV VXFK DV IRON WDOHV UHOLJLRXV VWRULHV ILFWLRQ
ELRJUDSKLHVSOD\VSRHPVLQVWUXFWLRQVVFLHQWLILFPHGLFDO
JHQHUDONQRZOHGJHDQGZDUIDUHWH[WVHWFHWHUD0RVWRIWKH
WH[WVIRXQGZHUHVXLWDEOHIRUROGHUFKLOGUHQDJHGVHYHQDQG
DERYH+RZHYHUWH[WVIRUEHJLQQHUVDUHYHU\IHZDQGVRPH
DUHVFDQQHG3')ILOHVRUDXGLRILOHV7RPDNHWKHFRUSXV
PRUHEDODQFHGLWZDVGHFLGHGWRPDQXDOO\W\SHWKHVHWH[WV
IRU\RXQJHUFKLOGUHQ 
2QFH VXLWDEOH ZHEVLWHV ZHUH GHWHUPLQHG HDFK
UHVHDUFKHU HPEDUNHG RQ WH[W FROOHFWLRQ PDNLQJ VXUH WR
NHHSDUHFRUGRIWKHWLWOHDQGVRXUFHRIHDFKWH[WLQDQ([FHO
ILOH7KLVHQVXUHGWKDWWKHOLVWRIWH[WVFROOHFWHGE\WKHWZR
UHVHDUFKHUVZDVQRWWKHVDPHEHFDXVHVRPHZHEVLWHVFRS\
VWRULHVIURPRWKHUVRXUFHV 
4. &ROOHFWLQJWKH&RUSXV 
2XULQLWLDOSODQIRUFROOHFWLQJWKHFRUSXVZDVWRXVHEHVSRNH
ZHEDVFRUSXV VRIWZDUH QDPHO\:HE%RRW&DW %DURQL HW
DO7KLVRIIHUVWZRDOWHUQDWLYHVIRUFRUSXVFROOHFWLRQ
L YLD VHHG WHUPV XVHG DV TXHULHV LQ *RRJOH ZKHUH
VXEVHTXHQWKLWVWKHQFRQVWLWXWHDILUVWSDVVVSHFLDOLVWFRUSXV
LLDQGE\XSORDGLQJ85/V,QSUDFWLFHKRZHYHUZHIRXQG
WKDWVRPHWLPHVZKHQWKHFRUSXVZDVGRZQORDGHGIURPWKH
ZHEVLWHWKHWH[WZDVQRWFRPSOHWHZKHQFRPSDUHGWRWKH
RULJLQDOGRFXPHQWHLWKHUWKHEHJLQQLQJRUWKHHQGRIWKHWH[W
ZDVPLVVLQJ7KLVLVUHODWHGWRWKHIDFWWKDWZKHQWKHWRRO
WULHVWRUHPRYHXQZDQWHGGDWDVXFKDVQDYLJDWLRQPHQXV
OLQNVDGVKHDGHUVDQGIRRWHUV±DOOUHIHUUHGWRDVERLOHUSODWH
±DVOLFHRIWKHWH[WLVDOVRUHPRYHGWKHWRROFDQQRWVHSDUDWH
RXW UHGXQGDQW IURP SHUWLQHQW FRQWHQW KHQFH VRPH RI WKH
ODWWHULVORVWDVZHOO:HDOVRIRXQGWKDWRQRFFDVLRQWKH
WRRO IDLOHG WRSURFHVVSRWHQWLDOO\ UHOHYDQWZHEVLWHVZKLFK
LQVWHDGFDPHXSDVHUURUV 
,Q WHUPV RI WKH VHFRQG RSWLRQ LH XSORDGLQJ 85/V
H[WUDFWLQJ IURP D ZHEVLWH PHDQV WKDW DOO WKH GDWD RQ WKH
ZHEVLWH ZLOO EH H[WUDFWHG7KLV ZRUNHG ZHOO IRU ZHEVLWHV
WKDWZHUHVROHO\PDLQO\IRUFKLOGUHQDQGIRUORQJHUVWRULHV
ZKHUH WKH 85/V RQO\ SRLQWHG WR FKLOGUHQ¶V PDWHULDO EXW
VRPH ZHEVLWHV DUH IRUXPV DQG FRQWDLQ DOO VRUWV RI GDWD
7KHUHIRUH XVLQJ 85/V ZDV QRW DSSURSULDWH IRU RXU
SXUSRVHVVLQFHHYHU\WKLQJZRXOGEHH[WUDFWHG 
%DVHGRQ WKH WHVWVFRQGXFWHG LQ:HE%RRW&DW DQG WKH
SUREOHPVRXWOLQHGDERYHZH IRXQGERWK WRRORSWLRQV IRU
DXWRPDWLF FRUSXV FROOHFWLRQ XQVXLWDEOH IRU RXU SXUSRVHV
+RZHYHU WKH µ&UHDWH &RUSXV¶ WRRO LQ 6NHWFK(QJLQH
.LOJDUULIIHWDOHQDEOHVUHVHDUFKHUVWRJDWKHUWH[WVLQ
D UDQJH RI GLIIHUHQW IRUPDWV DQG WKHQ XSORDG WKHP LQWR
6NHWFK(QJLQH IRUPDW ,I LW LV D GRF[ ILOH RXWSXW WH[W
DSSHDUVZLWKRXWSDUDJUDSKWDJVEXWLILWLVIURPDZHEVLWH
&UHDWH&RUSXVFRSLHVSDUDJUDSKWDJVIURPWKHKWPO 
:HWKHUHIRUHGHFLGHGWKDWWKHEHVWPHWKRGRIFROOHFWLQJ
DFKLOGUHQ¶VFRUSXVZDVWRGRWKLVPDQXDOO\,QWKLVZD\ZH
HQVXUHG WKDW WH[WV ZRXOG EH FRPSOHWH DQG QR XQZDQWHG
PDWHULDOLQFOXGHG2XUDSSURDFKZDVWRH[DPLQHHDFKVLWH
IRUVXLWDEOHWH[WVDQGWRFRS\DQGSDVWHPDWHULDOLQWRDILOH
PDNLQJQRWHRISURYHQDQFHGDWDVXFKDV85/DXWKRUDQG
WLWOHRIWH[W7H[WVZHUHWKHQUHIRUPDWWHGDQGVDYHGDV:RUG
ILOHVVHH6HFWLRQ 
5. &ODVVLILFDWLRQRI*HQUHV 
2XUFRUSXVSUHVHQWVDQHZDQGGLYHUVHVQDSVKRWRI$UDELF
&KLOGUHQ¶V /LWHUDWXUH LQ WKH VW FHQWXU\ 7KH JHQUH
FDWHJRULVDWLRQVFKHPHHPHUJHGIURPFRUSXVFROOHFWLRQDQG
UHIOHFWVWKHYDULHW\RIFKLOGUHQ¶VWH[WVDYDLODEOHRQWKHZHE
9HUVLRQ  RI RXU FRUSXV FODVVLILHV WH[WV YLD WZR
RYHUDUFKLQJFDWHJRULHV)LFWLRQRU1RQ)LFWLRQDQGIXUWKHU
VSHFLILHVJHQUHVDFFRUGLQJWRWKHIROORZLQJW\SHV)LJXUH 
 )LFWLRQ 1RQ)LFWLRQ 
$GYHQWXUH6WRULHV 
$QLPDO6WRULHV 
&RPLF%RRNV
&RQWHPSRUDU\)LFWLRQ
'HWHFWLYH6WRULHV 
(GXFDWLRQDO 
)DLU\7DOHV 
)DQWDV\)LFWLRQ 
)RON7DOHV 
*KRVW6WRULHV 
+LVWRULFDO)LFWLRQ 
+XPRXU 
0RUDO7DOHV 
1DWXUH6WRULHV 
3OD\V 
3RHWU\	1XUVHU\
5K\PHV5LGGOHV 
6FLHQFH)LFWLRQ 
%LRJUDSK\ 
+LVWRU\ 
,QIRUPDWLYH7H[WV 
5HOLJLRQ 
6FLHQFH 
:DU 
2WKHU 
)LJXUH*HQUHFODVVLILFDWLRQVFKHPHXVHGLQWKH$&& 
 
+RZHYHU FODVVLI\LQJ WH[WV LQ WHUPV RI WKHLU SULPDU\
JHQUH GRHV QRW SUHFOXGH IXUWKHU VXEFDWHJRULVDWLRQ +RZ
IRULQVWDQFHZRXOGRQHFDWHJRULVHWKH+DUU\3RWWHUVHULHV"
7KH\DUHFHUWDLQO\FRQWHPSRUDU\EXWDVZHOODVGHSLFWLQJ
RUGLQDU\ OLIH DV ZH NQRZ LW VFKRRO WHDFKHUV KROLGD\V
KRPH SDUHQWV VLEOLQJV HWF WKH\ DOVR FRQMXUH D IDQWDV\
ZRUOG RI PDJLFDO SRZHUV DQG EHQHILFHQWPDOLFLRXV
FUHDWXUHVDQGWKH\DUHQRWHYHQMXVWFKLOGUHQ¶VERRNVVLQFH
PXPVDQGGDGV DQGSHRSOHRQ WKH WUDLQ UHDG WKHP WRR
7KHUHIRUHRXUJHQUHFDWHJRULVDWLRQVFKHPHLVOLNHO\WREH
UHILQHGLQVXEVHTXHQWYHUVLRQVRIWKHFRUSXVVLQFHWKH$&&
LV DQ RQJRLQJ SURMHFW 2QH LGHD LV WR LQWURGXFH D PRUH
GLIIHUHQWLDWHGKLHUDUFK\RIJHQUHVDQGPHWDGDWD 
 
GRF 
XUO ³KWWSYEGODWQHWVKRZWKUHDGSKS"W ´ 
7LWOH ³ ’ ? ? š ? ? ? ? ? 鐃? ?´  
$XWKRU ³8QNQRZQ´ 
*HQUH ³)LFWLRQ)LFWLRQ0RUDO)LFWLRQ$QLPDO´ 
'LDOHFW ³(J\SWLDQ´! 
)LJXUH([DPSOHRIVWRU\KHDGHUIRURQHFRUSXVILOH 
6. 3UHVHQWDWLRQRIWKH&RUSXV)RUPDWWLQJDQG6WRUDJH 
9HUVLRQ  RI RXU $UDELF &KLOGUHQ¶V &RUSXV KDV EHHQ
XSORDGHG LQWR WKH 6NHWFK(QJLQH FRUSXV TXHU\ WRRO LQ
SUHSDUDWLRQ IRU IXUWKHU LQYHVWLJDWLRQ DQG DQDO\VLV 7KLV
LQYROYHG VHYHUDO VWHSV DV IROORZV 6WRULHV ZHUH FROOHFWHG
IURPGLIIHUHQWZHEVLWHVDQGDOO WH[W IRUPDWWLQJ LQFOXGLQJ
EROG LWDOLFV KLJKOLJKWV HW FHWHUD ZDV UHPRYHG VHH
6HFWLRQ   7KHQ IRU HDFK VWRU\ D KHDGHU ZDV DGGHG
FRQWDLQLQJWKHIROORZLQJILHOGV85/RIWKHVWRU\VWRU\WLWOH
DXWKRUJHQUHDQGGLDOHFWVHH)LJXUH 
6NHWFK (QJLQH FUHDWHV D FRQILJXUDWLRQ ILOH IRU HDFK
XSORDGHG FRUSXV 7KLV FRQILJXUDWLRQ ILOH LV ORFDWHG LQ
WKH UHJLVWU\ GLUHFWRU\ZLWKD ILOHQDPHZKLFK LV WKHFRUSXV
LGHQWLILHUQDPHRQWKHV\VWHP,WFRQWDLQVEDVLFLQIRUPDWLRQ
DERXWWKHFRUSXVVXFKDVODQJXDJHDQGHQFRGLQJDQGDOVR
GHILQLWLRQRIWKHDWWULEXWHVWKDWFRUUHVSRQGWRWKHPHWDWDJV
DGGHG WR WKH VWRU\ ILOHV FI )LJXUH 7KH VWUXFWXUH DQG
DWWULEXWHQDPHVLQWKHDFWXDOGDWDKDYHWRFRUUHVSRQGWRWKH
FRUSXVFRQILJXUDWLRQILOH  7KHVHDWWULEXWHGHILQLWLRQVDUH
FRQVWUXFWHGE\WKHFRUSXVRZQHUVWRHQDEOH6NHWFK(QJLQH
WRKDQGOHWKHPHWDGDWDSURSHUO\ 
7KHEHJLQQLQJDQGWKHHQGRIHDFKVWRU\WH[WZDVDOVR
PDUNHG ZLWK WKH SDUDJUDSK KWPO WDJV S! DQG S!
0DUNLQJWKHWH[WLQWKLVZD\IDFLOLWDWHGXVLQJWKH2QLRQWRRO
SURYLGHG E\ 6NHWFK(QJLQH WR UHPRYH GXSOLFDWH WH[WV
ZKHQFRPSLOLQJWKHFRUSXV$OOWKHFRUSXVILOHVZHUHDOVR
FKHFNHGPDQXDOO\WRUHPRYHDQ\GXSOLFDWHWH[WV)LJXUH
VKRZVSDUDJUDSKPDUNXSIRUDVLQJOHGRFXPHQWPDSSHGWR
WKHKHDGHULQIRUPDWLRQJLYHQLQ)LJXUH 
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GRF! 
)LJXUH  3DUDJUDSK PDUNXS IRU WKH VDPH GRFXPHQW
GHILQHGLQ)LJXUH 
 
$VLPSOHKLHUDUFK\IRUWKHJHQUHILHOGKDVEHHQLQWURGXFHG
IRUWKLVSLORWYHUVLRQRIWKHFRUSXV0XOWLSOHYDOXHVLQWKH
JHQUHILHOGFDQEHVWUXFWXUHGLQWRDKLHUDUFK\VRKHDGHUVLQ
WKHVWRU\ILOHVZHUHWKHUHIRUHPRGLILHGWRFUHDWHWKLVWUHH
OLNHVWUXFWXUHFI)LJXUH 
 
GRF 
XUO ³KWWSDO
KDNDZDWLQHWDUDELFVWRULHVB7DOHVVWRU\DVS´ 
7LWOH ³ 鐃? ? ? ? �? 鐃? ? ? ? ? �?´ 
$XWKRU ³8QNQRZQ´ 
*HQUH 
³)LFWLRQ)LFWLRQ)RONWDOH)LFWLRQ)RONWDOH$UDELDQ
1LJKWV´ 
'LDOHFW ³06$´! 
)LJXUH6WRU\KHDGHUIRURQHFRUSXVILOHVKRZLQJOHYHO
KLHUDUFK\IRUWKHJHQUH)RONWDOHV 
 
0RVWJHQUHVFDQEHGHILQHGYLDOHYHOVEXWWKHH[DPSOHLQ
)LJXUH  VKRZV DQ $UDELDQ 1LJKWV VWRU\ FODVVLILHG YLD 
OHYHOV IRU WKH )RONWDOHV JHQUH )LFWLRQ )RONWDOH DQG
$UDELDQ1LJKWV)LJXUHGLVSOD\VWKHKLHUDUFK\RIJHQUHV
LQWKLVFXUUHQWYHUVLRQRIWKHFRUSXV 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)LJXUH6FUHHQVKRW IURP6NHWFK(QJLQH VKRZLQJ VLPSOH
WUHHVWUXFWXUHIRUWH[WJHQUHV 
 
$VSUHYLRXVO\PHQWLRQHGRXU$UDELF&KLOGUHQ¶V&RUSXV
LVDQRQJRLQJSURMHFWEXWFXUUHQWVWDWLVWLFVIRUYHUVLRQ
DUHDVIROORZV)LJXUH 
 
7H[W7\SH 1XPEHURI7RNHQV 
&RUSXV  
)LFWLRQ  
1RQ)LFWLRQ  
$UDELDQ1LJKWV  
*RKD6WRULHV  
1RRIVWRULHVGRFXPHQWV  
)LJXUH  6WDWLVWLFV IRU WKH $UDELF &KLOGUHQ¶V &RUSXV
YHUVLRQ 
7. )XUWKHU,VVXHVLQ7H[W&ROOHFWLRQDQG&ODVVLILFDWLRQ 
:HKDYHHQFRXQWHUHGDQXPEHURILVVXHVLQWH[WFROOHFWLRQ
DQGFODVVLILFDWLRQGXULQJWKLVPRQWKSURMHFW2QHLVVXHLV
SURYHQDQFHGDWDVRPHWH[WVKDYHQRDXWKRUVKLSDWWULEXWLRQ
VRPHVLWHVFRS\IURPRWKHUVLWHVVRWKHDFWXDOVRXUFHRIWKH
WH[WFDQQRWEHLGHQWLILHGDQGLWLVDOVRGLIILFXOWWRDVFHUWDLQ
ZKHWKHUVRPHWH[WVDUHRULJLQDORUWUDQVODWHG7KHUHDUHDOVR
LVVXHVWRGRZLWKZULWWHQTXDOLW\RIWH[WVVRPHWH[WVFRQWDLQ
VSHOOLQJPLVWDNHVHJWZRZRUGVDUHFRQQHFWHGRUDZRUG
LVGLYLGHGLQWRWZRRUDQLQFRUUHFWOHWWHULVXVHG:HKDYH
DOVR IRXQG PLVVLQJ SUHSRVLWLRQV DQG UHGXQGDQW ZRUGV
DGGHGLQDVHQWHQFH(UURUVVXFKDVWKHVHQHFHVVLWDWHIXUWKHU
SURRIUHDGLQJDVDQRWKHUDVSHFWRIPDQXDOFRUSXVFROOHFWLRQ
,WLVXQXVXDOIRUFROOHFWRUVRIFRUSRUDWRSURRIUHDGFRUSXV
WH[WV DV QRUPDOO\ WKH FRUSXV LV XVHG DV HYLGHQFH RI UHDO
ODQJXDJH XVDJH EXW FRUSRUD DLPHG DW ODQJXDJH WHDFKLQJ
DQG OHDUQLQJ PD\ EH DQ H[FHSWLRQ DV ZH QHHG FRUUHFW
H[HPSODUVRIWKHODQJXDJHWREHWDXJKW$OIDLILHWDO
$WZHOO$QRWKHULVVXHLVYRZHOLVDWLRQVRPHWH[WVDUH
IXOO\ YRZHOOHG LH FRQWDLQ VKRUW YRZHOV  DQG RWKHU
GLDFULWLFVZKLOHRWKHUVDUHQRWWKLVPD\FUHDWHSUREOHPV
IRU DQDO\VLV ODWHU HJ XVH RI D FRQFRUGDQFHU )LQDOO\
WKRXJK ZH FRQVLGHU JHQUH WR EH DQ LPSRUWDQW IHDWXUH IRU
LQFOXVLRQLQWKHFRUSXVWH[WVDUHYHU\GLIILFXOWWRFDWHJRULVH
)RUH[DPSOHDELRJUDSK\FDQFRQWDLQDQHFGRWDOVWRULHVRU
D VWRU\ ZLWK DQLPDOV DV FKDUDFWHUV PD\ SUHDFK D PRUDO
OHVVRQ 
8. &RQFOXVLRQVDQG)XUWKHU:RUN 
:HKDYHFRPSLOHGWKHILUVWFRUSXVRI$UDELFFKLOGUHQ
VWH[WV
GHILQHGDVWH[WVZULWWHQRUVHOHFWHGHVSHFLDOO\IRUFKLOGUHQ
7KHGDWDEHLQJFROOHFWHGPDQXDOO\LVRIDKLJKTXDOLW\DQG
FRYHUVDZLGHUDQJHRIJHQUHV 
&ROOHFWLQJ WKH FRUSXV SUHVHQWHG D PDMRU PDQXDO
FKDOOHQJH 7KHUH LV QR VWUDLJKWIRUZDUG ZD\ RI
FKDUDFWHULVLQJFKLOGUHQ
V WH[WV DQGDXWRPDWHGPHWKRGV LQ
:HE%RRW&DWHJXVLQJVHHGWHUPVWRLGHQWLI\DQGXSORDG
85/V ZHUH QRW DOZD\V VXFFHVVIXO LQ ILOWHULQJ RXW
XQVXLWDEOHDQGRUXQZDQWHGPDWHULDO7KHSODWIRUPFKRVHQ
IRU FRUSXV IRUPDWWLQJ DQG VWRUDJH LV 6NHWFK(QJLQH D
PDUNHWOHDGHUHQDEOLQJH[SRUWRIFRUSXVGDWDLQDFKRLFHRI
GLIIHUHQWIRUPDWV 
:HSODQWRGHYHORSDQGUHILQHWKLVFRUSXVIXUWKHULQWKH
FRQWH[W RI D PDMRU DSSOLFDWLRQVEDVHG SURMHFW LQYROYLQJ
DXWRPDWLF FRUSXV DQQRWDWLRQ DQG DQDO\VLV 6RPH RI RXU
LPPHGLDWHLGHDVRQFRUSXVFRPSRVLWLRQLQFOXGH 
x DGGLWLRQ RI FODVVLF WH[WV E\ ZHOONQRZQ $UDELF
FKLOGUHQ
VZULWHUV 
x UHYLVLRQ DQG IXUWKHU GLIIHUHQWLDWLRQ RI JHQUH
FDWHJRULHVDQGKLHUDUFK\ 
x DSSURDFKLQJ FRS\ULJKW KROGHUV LI ZH GHFLGH WR
PDNH WKLV FRUSXV IUHHO\ DYDLODEOH DW VRPH SRLQW
WKRXJKLWPD\EHLPSUDFWLFDOWRJHWFRS\ULJKWIRU
HDFKVLWH 
x FROOHFWLQJ D VXEFRUSXV RI FKLOGUHQ
V ODQJXDJH
IROORZLQJ WKH GHVLJQ RI WKH 2[IRUG &KLOGUHQ
V
&RUSXVWRHQDEOHSV\FKROLQJXLVWLFDQGSHGDJRJLF
UHVHDUFKLQWRFKLOGUHQ
VODQJXDJHXVH 
:HSODQWRXVHRXU$UDELF&KLOGUHQ¶V&RUSXVIRUUHVHDUFK
RQODQJXDJHVXLWDEOHIRUXVHLQERRNVIRUFKLOGUHDGHUV IRU
H[DPSOH ZH FDQ FRPSDUH LW ZLWK RWKHU $UDELF FRUSRUD
UHSUHVHQWLQJDGXOWODQJXDJHE\H[WUDFWLQJYRFDEXODU\DQG
IRUPXODLFVHTXHQFHV$OJKDPGLHWDOLQWH[WVZULWWHQ
IRU FKLOGUHQ DQG FRPSDULQJ WKHVH ZLWK YRFDEXODU\ DQG
IRUPXODLFVHTXHQFHVLQ$UDELFWH[WVZULWWHQIRUDGXOWV 
,Q FRQFOXVLRQ ZHEHOLHYH WKDW ZLWK IXUWKHUGHYHORSPHQW
RXU$UDELF&KLOGUHQ
V&RUSXV ZLOO FRQVWLWXWH DQ H[FHOOHQW
VRXUFHRIGDWDIRUDUDQJHRI$UDELFODQJXDJHWHDFKLQJDQG
OLQJXLVWLFVUHVHDUFKDQGGHYHORSPHQWRIUHDGLQJERRNVIRU
$UDEFKLOGUHQ 
 
 
9. 5HIHUHQFHV 
 
$EEDV 1 $WZHOO ( DQG $O6XODLWL /  µ$Q
(PSLULFDO (YDOXDWLRQ RI  $UDELF 2SWLFDO &KDUDFWHU
5HFRJQLWLRQ 7RROV¶ ,QWHUQDWLRQDO -RXUQDO RI
&RPSXWDWLRQDO/LQJXLVWLFV,-&/ 
$OIDLIL $ $WZHOO ( $EXKDNHPD *  µ(UURU
$QQRWDWLRQ RI WKH$UDELF /HDUQHU &RUSXV$ 1HZ (UURU
7DJVHW¶ LQ /DQJXDJH 3URFHVVLQJ DQG .QRZOHGJH LQ WKH
:HE/1&6/HFWXUH1RWHVLQ&RPSXWHU6FLHQFHYRO
SS6SULQJHU 
$OJKDPGL $ $WZHOO ( DQG %ULHUOH\ &  µ$Q
HPSLULFDO VWXG\ RI$UDELF IRUPXODLF VHTXHQFH H[WUDFWLRQ
PHWKRGV¶ LQ 3URFHHGLQJV RI /5(& /DQJXDJH 5HVRXUFHV
DQG(YDOXDWLRQ&RQIHUHQFH 
$O+DMML)$µDO'DOLODO%LEOLRJKUDIL/LNLWDEDW7LIO
DOµ$UDEL %LEOLRJUDSKLFDO *XLGH WR $UDE &KLOGUHQ¶V
%RRNV¶6KDUMDK'DLUDWXDO7KDNDIDZDOµDODP 
$O+D]]D 7&  µ$UDE &KLOGUHQ¶V /LWHUDWXUH $Q
8SGDWH¶,Q%RRN/LQNV 
$O+D]]D 7& DQG /XFNLQJ %  µ&HOHEUDWLQJ
'LYHUVLW\ WKURXJK ([SORUDWLRQV RI $UDE &KLOGUHQ¶V
/LWHUDWXUH¶,Q&KLOGKRRG(GXFDWLRQ 
$WZHOO(µ+RZWRGHWHFWJUDPPDWLFDOHUURUVLQDWH[W
ZLWKRXWSDUVLQJLW¶LQ0DHJDDUG%HGLWRU3URFHHGLQJV
RI($&/
7KLUGFRQIHUHQFHRQ(XURSHDQFKDSWHURIWKH
$VVRFLDWLRQIRU&RPSXWDWLRQDO/LQJXLVWLFV 
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